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(54) Titie: D-AMINOACYLASE 



M (54)«Ma)«»: D-TSyTi/^-- tf 

^ (57) Abstract: It is intended to provide a D-aminoacylase which has a high substrate specificity and thus makes it possible to con- 
^ veniently, efficiently and less economically produce a D-amino acid firom an N-acetyl-D,L-amino acid. A D-aminoacylase produced 
by a microorganism belonging to the genus Defluvibacter which has the following characteristics: acting on an N-acetyl-D-amino 
acid; having a molecular weight (electrophoresis) of about 55.000 Da; having an isoelectric point (modified two-dimensional elec- 
trophoresis) of 5.3; acting on N-acetyl-D-valine, N-acetyl-D-leucine. etc. but not on N-acetyl-L-valine, N-acetyl-L-leucine, etc.; 
t*^ having an optimum temperature of 37**C (pH 8) and an optimum pH value of from 8 to 8.5 (37*C); being inhibited in activity by 1 
JTJ mmol/L of Mn^*, Co^*, Ni^* and Zn^*; and being inhibited in activity by 5 mmol/L of dithiothreitol, 2-mercaptoethanol, o-phenan- 
1^ throline and L-cystdne. 

^ (57)SiKr:«ll4*llttA<je<. N-T-b9^;u-D. L-Tsyilcfcy D-T5yift*flBffi3!»^oa»*W*&lcSffl!iic«iS 

O -r^CtA^-e^SD-rSy Ti/^-- tfa)»«o T^Z^^Utf/^^^^J- (Defluvibacter) J«fC«-r -SW^^Jib^e^-r S 
O N-T42^;U-D-T5y»(Cf^fflL. ^=f-m («St*i()) *?|5 5. 0 0 05r;uh>. «f«jS (3614^ 2 ^tuWSI* 
^ ») 5. 3. N-7'-lrT;U-D-/^U N-T425^;U-D-P-ri/>tKCfffflL. N--T-b5=-JU-L-/<U N-T-tr5=- 
Q ;U-L-a><i/>^flZf^fflL^lV S3Sa*3 7°C (pH8) . SSSpHS'-S. 5 (3 7**C) . 1 mmol/ L (DM n 
^ Co2+. Ni^^, Z n^^-eSttA^RBSStt. 5mmol/L(0y5^:i-XU-r I JU. JU* ^ hX^r y — jU. o-'^x 



wo 2004/055179 PCT/JP2003/016182 



:^mm^t. 'fyyvMn'^^'- (Defiuvibacter) mmm^^n^-^ti^^w^ 

D - T ^ y Ti/^-if J^LlK^D - T 5 / T v-^-if Sr^ \^fdmM^u. fb^iPp^JC 

■So 

(Pseudomonas sp. ) AAA 6 0 2 9^5^ <M^\'t. Chemical and Phanaceutica 
1 Bulletin (^H) , 1978^, S26#, p2698) , X hl/y^'hSirX • ^TU/tif 
"07. (Streptomyces olivaceus) S • 6 2mm%Mt. #IB0S5 3-5 9 0 9 2 

— ;^:^^>':^>^ (Alcaligenes xylosoxydans subsp. xylosoxydans) A— 6^^ 

m^\t. <NfM¥2 - 2 3 4 6 7 i^'ikm^im^i^ti. z,n^(r>WLm^^<^ 
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1 8 5^^^Rr;#g§2 001-27568 8^d^J#) tim^nx\i^^f)^. 



if ©Mifi^RiJ^Mff^j^D - y ^ y T ^— Vi}^cD - T ^ y mo^Bt^^ 

cH ii 2fe § q 

^•t^m.ti^mt^'Ty)V\f.?^i^^- (Defluvibacter) MM^'t^f^^^Ki ^ 
(a) f^ffl : N-T-fe5^;i'-D-T^y®?f;:f^fflbD-y^ym^^^!K-r§o 

mm 5 5, 0 0 0 h ^^s^f. 
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T> N-T-fe5^;i/-D-A*U>, N-T-fe5^;i/-D-n-f N-T'fe5^;V- 
N-T-fe5^;V-D-hU^h:7T>> N - T-fe^^-JW- D - :7 x 

N-Tir^;i'-L-n-f N-T-fe^;i/-L-^5^:tn>. N-Tir^ 
;l/-L- hUyb>'T>. N-7-fe5^;i/-L-:7a::z;i/T^— N-T-fe^^JV 

(e) l«^Jt14:pH8. 5 1 BiPmbfe:©'^-, 4t:j&^e> 3 0*C^Titi^6<)^ 

(g) pH^^tt:iaS3 0"C-eiSJPmbfe«'&. pH9#jfi-e^^Ta5D. PH7 

(h) S3ipH:Mm3 7'CTSjS:$-ii:;fei^'&> pH8j&>^pH8. 5#jaTS*>^< 

(i) ^Jll-<:t->a)j^# : lmmol/'L©Mn»> Co^ N i Zn»T«tt3&t 

^^c. ^© (a) -xn. (b) (DViTm^c|5«(D^>A°i5'K>6>e.;^ 

( b) IH^J#-^ 2 lC|2«fe©T 5 y miB^JJc^SViT, 1 < T ^ J Wi^ 

fiil. jfAbfcT^ymSBW^e»?5:i9. D-T^ /T'>^-^f?S'l4=£W•r 
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(Defluvibacter) MJ'MT^m^#)^^#^'r^%><^)T3^§o 

mX«N - T-fe:^;V- D - T ^ / IKlCf^ffl t S D - T S y m 

5^:7;HfA*^^:$'— (Defluvibacter) m\z.mt^W^m^Ki% 

-D. L-;N''J>. N-T'fe5^;i'-D. L-^5^:t::i>> N-T'fe^^^l'-D. L 
-bUyb^'T^. N-T'fe5^;V-D. L-n-r5^>. N-Ti2:5^;i/-D, L- 
7x-;i/y^->. N-Ti2:5^;V-D, L-g^D-»^J;0D-r5yBIS:tS'(I 

06«. N-T-fe^;W-D. L-AU >©5^tiJ^^^t"0T*§o 
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PCT/Jl 



±IBC!)2^^0JD - T S y T->^-if ^jg^T^ 'bOTafe^RB «9 i|#^:iPSS^n;^Vi 

(Defluvibacter) MlcMT^m^^'^^b -B^J^t^. ^:7;i/tf Aii7i5^- XX 
tf- A13 1-3 (Defluvibacter sp. A131-3) mfJ^^Vf o ^MA 

1 3 1 - smrAo^^r^m^m^n^m-r^o 

1. mmmm-.nm io. e-o. 7x1. 5-2. ouno 

2. iJ^^A^^ : ^14 

3. la^?^^: J^b 

4. SSjft : feO 

5 . : 2b ^ 



1. ;^3iS'7-if^]g: 

2. : l^ft 

5. : bfj:Vi 
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6. 0 ^S^W : ^^0^14 
AP I 2 ONER^v-X-T^A (bioMerieux France) <&^sgl.\ ^<DmM:^mz 

1. mm^MTC : l^-t^fe 

2. -iy'^-jv^m.'.m^ 

3. ^^F-^:^ mmb:l^tt 

5. ^ur-'^-.m^ 

6. XXi5"J>JP7j<^^: 1^14 

7. i?55^>Jn7K^^ : Its 

9. ^^hi^D-A:^:^^^^^—^^ : mtt 

1. ^F'^^: Utt 

2. L-T^tV— X : 

3. D--7>/~X : l^-f* 

4. D--7>- 1 — ;i/ : l^ffi 

5. N-T-fe^;i/— D-iJf;!/^^-^^ : ^tt 

6. •7;i/h'-X : 1^14 

7. i5f;i/3>m:^jU^A : 

8. n-;^7yu>m: l^ft 

9. Te^t!>M : l^tt 

1 0. Dh-^jyu'm.: 

1 1. i^x>^:^hU'>A : l^tt 
1 2. I^m:7ai-;i/: 1^14 
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13. 2. 4->^i^pp:7xy— ;v : 1^14 

1 4. yx,J—)V : ^te 

JJiJl*l?M«J5£lCt*. ^7.^U-^Y^yy^-iy7.^J^liV 6 8 9 0 (Hewlett 
-Packard, CA, USA) SrffiVi> Mtt-x — r^^M-a JASherlock Microbial 
Identification System (MIDI. DE, USA) "r—^^—T.nm^ Standard 

Libraries (MIDI, DE, USA) ©T S B A(Version 4. 0)^fflVifeo 

1 . igjjijtem : 0,8:1^0 7 c ®itM • "^j^mumm. 

(:ib'^/>:5^^) 

nmm-i^ u-^v^^y ^m\f^=L\f.^ / ym^w^o u -t^ >-> a >i5^-r Aojt 

1 . ^^:3.tf^>' >^ : Q- 1 0 
mmmm':fV- h H P T L C (Merck, NJ , USA) ^ffl V^T, F 

JfflflSMT^y®? : me s o -$^T5 7 tfp^ 'J >m 
( 1 6 S r DN A- Full m.W^nmm 
B L AS T<£fflV>TDNA:SSS5^Jx-^^-X (GenBank) tC^bT^il^l*^ 

1. x:7;i/tfA*^:$'— ;H}-5^X>i^>^(Defluvibacter lusatiensis DSM11099) 
^99. 9%(Z)1 6 S rDNAffil^tt 

'Ty)V\f.n!7^— (Defluvibacter) m(DmWz.j>^'^^nrcffi. 

^^^^t L/Ttt7^>';i/kVt^r$'— (Defluvibacter) M©Def luvibacter 
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lusatiensis DSMll099;^^^'S^$nTVi?) (Defluvibacter lusatiae gen. nov. , 
sp. nov. .a new chlorophenol-degrading member of the a — 2 subgroup of 
proteobacteria. Syst. Appl. Microbiol. , 1999,22, 197-204.) „ bTj^b, 

(D^yjVifJ-^^^- (Defluvibacter) m(DmMf}^D-rs.yTiy^—'\f^M± 
ir^:Lt<Dmm.\trji<. y'yjViiA^^- (Defluvibacter) Mom^m^D- 

Tco U^. 2^^BjT^^b>t^#«^:7;i/bV\^i7i57- • X7.tr- a l 3 l - 3 
(Defluvibacter sp. A131-3) t^^V. ^^jg 1 4^9 2 6 B> m^L^Wc^A 

mmm^m^mnm^f^^mmte^yis^- (B2is:a^:^'C5< t^rtm its i # 

mi^^me (^^#-^3 0 5- 8 5 6 6) ) JCFERM BP-0 8 5 6 3 t 

y\/\ini7^-m,(omM. mx\-t'Ty))/\iM^- - A131-3 

(Defluvibacter sp. A131-3) m.^m^h.\^X KlLmZ-^W^MBL^m.^'^Wi. 

m^^t^mmtvx. ^x:^^x. #®x^x. ^:fh>mm}tf^n^o mm 
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wo 2004/055179 PCI/JP2003/0 16182 

^SritSfe't'JclO. 0 1-0. 5M«% (£;T#(C%a:IBm"r§) SSmiraf Silt 
~95gm5^>W^L'<. igmmtl 5-4 Ot:. i;O0^b<t*2 5~3 7'CT 

e> © @ mmmx& § d - t ^ y t ^—tf oMms.t)^^3itMJ*. -jiis<^ 
\t^mt^i^^z^^xm^^^m\^. mmmm^x\tm^mmmz^ r)mi^^m 

(1) f^^ : N-T-fe5^;P-D-75ymtCf^fflbD-T^yM^^fiK-rSo 

( 2 ) : mk\zw\ K>. s D s -3j^ u u ;i/r ^ Hy;^^^*!!! m-it 
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^m^a (.m M> PAG^- r^-j 10/2 0) 

-ij- m) rm-J - III) <^ 

ij. I p G5^a.-:/y;v r^-j A-ioms. pag^-v^ r^-J 2d- 
10/20) 2T>-^yn^m.mn}^'^—ti— (^—^fb^Hia 

P HE 5 . 3 Sr^T. 

T ^ y bx. D - T 5 y m?*-^^ >/y— t'^v^^L - t ^ / 

j^Vio N-T-k^;V-D-T^y^^:bTN-T-fe5^;i/-D-AU >lCftt>^< 

i^. L-Tsyma)a'J^«. Ti3tc^f«'i4tiiJ^^T> D-TayM::r=^^->y 

(5) MSS^^14:PH8. 5T4'C. 2 sr, 3 Ot:, 4 0t:. SOt^-eiHiP 
3 Ot:*TJt^6^^^Tib§. 

(6) ll®Mm:pH8-l?4*C, 2 St:, 3 0*0. 3 Tt^^ 4 0 rTTIBO^^tiS'J 
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(7) pH^^ttt : urns Ot:TpH45&^e. 1 1 BrelMm. TBB<7)?gttfiiJJtfe 

pHl 0#]fi^T«lt$55W^5gT25^c 

( 8 ) SjipH : 3 7 'CTpH 6 1 2 TTI5©^Mii^}*{:iIiJ D ^m?gtt<& 
«ij^bfcJ^^, pH8:d^&pH8. 5#j£T^'b^<f^ffit- 

(II) • 57mm. m^t'^>:ff>(u) • 4;jcfoii^. mtmm. ^ru>^7^>m:^^u 

Mn", Co", Ni". , Zn"T^ffi5{>m#$nS„ 

(10) mmM(DBm:mmmizmmmtvx. jL^u>z^Ts.>mmm. 2-^ 

:*:^5gD - T 5 / T (^mSSaa?iJS:T>*D - T ^ 7 T ^-if > 

J;{p, x:7;HfA^^i$'— • XXtf— A13 1-3 
(Defluvibacter sp. A131-3) .kOfibtB*iiSb;/bDNA^ffiVi, PCRi*®MJJ& 
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2^^B^<DD-TS/T'>5-iate^^.hbTJ*. MIB (a) X« (b) (^iS'V 

0. 2 X S S Ctf' 5 0"C(7)^#. 0. 1 %SDS^^tJ 1 XS S Ccf 6 Ot:cO 

mol/L U >^i^iS?^pH8 lC4-AininoaiitipyrineO. 6 Img (i'tl^^'rT.^ 
m) Co(ie:01907-52) . N-Ethyl-N-(2-hydroxy-3-sul fopropyl)-3- 
methlaniline, sodium, salt, dihydrate 3. 2 2]Dg (Dojindo Laboratories;^^ 
Code:0C13) , PEROXIDASES 0 unit (SIGMAtt®!, Code:P-6782) ^ D-AMINO 
ACID OXIDASE 1 unit (SIGMAl±M. Code:A-9128) X^iL-AMINO ACID OXIDASE 
lunit (SIGMAaS, Code:A-5147) . ^mMVX^'^UMtVr^io CKD^-felS 
ms 0 0 fiLtl 0 OmoiyL<DN-7'ir:^Ji'--D, L-AU>10 0mL, M 
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^#^it>:/;H 0 0 /LtL. 0. liiiol/LU>mM®^S(pH8) 3 O O mL^^ 
HPLC^fflVi^T>'^-if<Dt|iJ^:3bri* :Inertsil ODS-2 

(GL •^^'rx>7. (t^i?) ij) ti'^A^m^^ o. o 1 5%i-^>i5^>x;v5fc 

>^:^ h U '::7A (pH2 . 5 ) : Tir h 'J ;i^= 8 0 : 2 0 i^^r^Sffi V^. 

0 . 5 mL/^^, ^^ffl 2 3 0 nm, ^AUM 3 0 'Ctf^i'^bifeo ^^^tti^ffi^ 

nfeTir9";V#<i:j»il#:0®m?&^e.. il^in^lr 1 0 0 t bT^i'iiJs^S^J?). *B 

^^tcD - T S / T if SrJP;lTN - Ti2:^;U- D - T$ y m^lin-^^VD 

D - T S 7 T v'^-if SrN - T-fe5^;V- D. L - T ^ / mX«N - r±^)V- 
1 0 0 0 \jyjsiLmn^(Dmm'V> ^ff*U<ta50~500 U/'inLSM^?lKTa& 

SjSMS«l 0~5 or. $e>lC«l 5~4 5'C'T?a&S©*t$?^b<. Rmt 
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pH6. 5~10. 5, ^e>JC«7. 5~1 OT^^CD/OW^bVio Sfe, Sii&B# 

m^to. 2-100 $ e> 1 ~ 5 B fmi-r ^ (Dtm^ 

>m7K^— :M-u^7Ao. 1%. mm^if^-z^^yj^' 7 7mo. 05%. mmm 

(l)D-T$yTv-^-if^&«'J5£^ : 5mL(D0. 1 mol/L U >MM®?^pH 
8(::4-AminoantipyrineO. 6 Img {^tl'y^^Ts^ (M) Code:01907- 
52) ^ N-Ethyl-N-(2-hydroxy-3-sulfopropyl)-3-methl aniline, sodium, salt, 
dihydrateS. 2 2mg (Dojindo Laboratories^, Code:0C13) , PEROXIDASE 
3 0 unit (SIGMAa^. Code:P-6782) , D-AMINO ACID OXIDASE 1 unit (SIGMA 
^W:. Code:A~9128) > ^mMX^X^^Un^X^tc. Z.(0%^UMl 0 0 nl. 
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1 0 0iM0l/L(©N-T-fe5^;i'-D, L-n<J>l 0 0 MLi:±WB^«l^^ 
b 3 7 'Cl? 1 I^P^SliS:^, -^-r ^ U^U- h U -i5^-<&ffl V:»T 5 5 5 mOWtm 

: SUMICHIRAl OA-5000 (Sjum, 4. 6inm<f> X IBOinm) . ^l&ffi:2mmol/ 
Ltt^li:y-febzib>j;i/=9 0:10. iaS : 4 Ot:, : 0. SmL/min, 

: 2 3 OnmCD^^T, :^^^^^LN^ilbfcll#i 1 0 Ommol/L^N-T-k 
^;i/-D, L-/tU >(D-K];S^^1^3 0 A£L^fflViT> N-T-fe5^;l'-D, L-T^ 

A*u>, N-T-fe^;v-L-nu>i:D-nu>, L -AU >75^^ai$ns^^ 
21 ©<k 5 u-:^m^mxn ^ ntzmm-i. mte,<om^m^n^^^ %<dx^^ 

t:i. Z.<D'mm^'7^y)V'^n^^— XX Al 3 l-3t5^i:#iSbfe. 
)^5l5^«X=lr;^D- 3 0. 1% m^mnX-fk (ft) SI, Code:390- 
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00531) , 55^U^>^D>0. 1% mytmmxM m) Co(Ie:394-00115) , 

-srfflvis o-c. 15 0 r/min. 2 m^mmMW'^mx^tz.. "^mwmom 

^ (ABS 6 6 Onm) 1. 5 pH7. 7 5Ta5ofeo 

i^^^. (B5iX^ m) m ^ffiVi. 4 0 0 0 r/minT 

6 O^fB^^ii^^fi^ffV^^Sbrco 2 OmmolXL hU7.-:^m 

(pH8) M«IST?5fe#bfc:^. m]t'L^:«•^afcJ;^9®#Srm^6Tl 1 2 gcDM 

tl#«(7)3^ig®2 Ommol/L hUX-i^m (pH8) ^ 

«i^3 4 0iiiLT)!i^m^ -iSM^i^ (4'c) •^mw\^ts.it^hm<^n^mmm^ 

(*) T8 0 0 0 r^min. 4'C. 6 ^^^'^i^H^W^. Jsl^WLZ 6 5inL<£: 

T5/Ti^^— N-T-fe:^;i/-D. L -;\'U ^^rmSp-r-SJli 

m^^?i^^3SW^^->^{-iS8e). 0. lmol/'L:^'^b:^^U'>A^W2 Ommol 
/LhU7.-m^ (pH8) m«m4'lC^AU. -(Sia^F^ (4'C) TMJ^^^fTViTS: 

(B3ixa (*) M) T8 0 0 0 r/min. 4"t:, 6 0 rJ^FB^^t^L^^i-il^itflS 
3 4 2JiiL*#fc, 

CIO), ^^j^T?K<Dl/3*fC':PViTI2i^T©*iiS^ffofe, ^^fOJ^Tb^ 
114mL&, ^56 0. lmol/Lit'fb±bU^A^^2 Ommol/L hUX-mm 
(pH8) m®SfeT¥^'ft:bfeTOYOPEARL S u p e r Q- 6 5 0 M:^7 ^ 
h (mv- ^) (4. 4ciii(f)X3 7. 5 cm) J:!-^ bTS^^^ 
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fco 'M\ZO. lmol/'Lm<k;:^bU'^A^W2 Ommol/'L hUX-mm (pH8) 

2 Ommol/'L hUT.-it&M (pH8) l^ltt^S 7 0 OmLt 0 . 3iiiol/L:^>ft::^ h 
U-^i^^Wa Ommol/L hUX-i^M (pH8) Wl^5 7 0 OmL^fflViTit^^i 

^yy^i^3>(DD-TB,/Tz^^—'^B^^^\t. 10inL(D0. Imol/L 
U >i^M®l^pH8 }c:4-AminoaiitipyrineO. 6 Img (:^;^7^-r5=•;^^^7 

Code:01907-52) , N-Ethyl-N- (2-hydroxy-3-sul f opropyl) -3- 
methlani line, sodium, sal t.dihydrate 3. 2 2iDg (Dojindo Laboratories^> 
Code:0C13) , PEROXIDASES 0 unit (SIGMAl±^. Code:P-6782) . D-AMINO 
ACID OXIDASE 1 unit (SIGMAam> Code:A-9128) . ^mMiyXm^Umti. 
Tco JlOD^-felSmS 0 O^Ltl OOmmol/L©N-Tir^;V'-D, L-A'U> 
1 0 0 jttL. aiJS#m-y->:/;H 0 0 j[tL. O. Imol/LU >Mmi»M(pH8) 

3 0 0 ml &^tj 1 mio^P^m^ 3 7 t:T 3 0 ^mum^. ^ytytm^^m^^ 
5 5 5m<D^ytmm^Mmvrcio 

TOYOPEARL S u p e r Q- 6 5 0 Mi^ bi^^:7^' — T> D-T 

^ y 7 e/^— ifs#5&^MJe) e>n;^:7 9 ^ a ( 9 6 8 mi) ^ tVt n— 5 0 

wi/hu-^x (i^) ao^i'ia^^ai 0 0 0 0(Dls^53am*ffiviT^^^Sb. $ 

;i<Dm^lyrcmmmi e OmLSr^fe5inmol/L'J>m^«IS(pH7. 2)T¥^ 
ihVfcBlO-GE-L HT (B I O-RADftM) A-T H D^i^T/liJ^-f h:^^ 
is, (2. 2cm(f)X 2 Ocm) fc^^^^-frfc, 

:;^i:ic:, 5mmol/LU>^i^®?S(pH7. 2) 3 5 OiiiL-e;^9A<&«feitb. ^ViX 
5mmol/LU >^^1KI^(pH7. 2)7 5 OmLi 2 0 Ommol/L U >^M«l^(pH 
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BIO-GEL HT (BIO-RAD%t^) \ZX^M Vu^z^T/^^-^ 

X m) m^m^mi O O O 0(D|S^53im^fflViT, 2 OmllCllgSgbfc. 

^<Dm^m^> ^86 0. 3mol/Lm^b:J-hU>^A^#2 Ommol/"L hUX- 
iim (PH8) mm^X^mit'^VrcS uperdex 200p.g:^^A 
(Pharmacia Bio techft®) (2. 2cm<f) X 6 6cin) I^M^^ge?^ 1 . 5mL 

D - y ^ y T iy^-^^mmm-^ nrcm^(D{}>m^ s d s - u t ^ u 
5 Hy;i/«m^»i(sDs-PAGE)5>wi::'^b, yfmmmMtm&vm>z.t^mm 

a 1 0 0 0 0 (7)|5B^5iii^, hV\*!}?T 10/20 (if;!/ h U i^x (t*) 
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1 

















(mL) 


(mg) 


(KU) 


(U/mg) 


(%) 




114 


4605 


2707 


588 


100 


SuperQ-650M 


968 


47 


1334 


28300 


49 


BIO-GEL HT 


280 


27 


1125 


41600 


42 


Superdex200 


346 


25 


1003 


40100 


37 




28 


23 


953 


41400 


35 



1 . mm(D s d s - u t u a i<y;i'm^^iii!ife c^- 

{b^^iSi m) m. PAG5:n ril-j 10/2 0) TaiJ5£^fTofco :$'>/1^ 

—J -III) :7:tx:7:tU^— ifb(9 7, 4 0oa^;vh» , '^7->jfiiitT;v::^^ 
>(6 6, 2 6 7i$^;i/h» > T;n^^-if (4 2, 4 0 Oi5^;vh» , 

--/j^T>b H^— if (3 0, 0 0 0a^;Vh». h U >t HiS^ — 

(2 0. ioo^jvh» . uy^— A (14, 4ooy)Vh» (D^mm^y) 

:skibrc^^m\tm 55, 0 0 0 b fc (0 1 ) o 

2 . y;i/^5gi3j;S^^MO«!j^«. Superdex 200p gHR 10/ 
3 0 (Pharmacia Biotechi±ii) (1 cm<f) x 3 0 cm) tc<i: 0 , 0. SmoiyhMit-^ 
bU':7A^^2 Ommol/L hUX-mM (pH8) ImL/min. :^fcbj 
2 8 OnmT^i'^ffSrffoi^t, :$i-«"7-:^J-JC«LMW GEL FILTRATI 
ON CAL I BRAT I ON K I T (PHARMACIA BI0TECH1±M) B o v i ne 
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SerumAlbumin(67, 000 y)Vh» ^ Ovalubumin 
(43. 000:57';i/h>),ChymotrypsinogenA 
(2 5. 0 0 Or$^;i/h» .RibonucleaseA(13. 70 O^JVh 

mvrc^m\t.m5 6, ooo^juh>Tfeofeo 

3. ^>/^^mmm}k\t. 2'A%nm^Wimzmr). ^^^2:kyrMm.^W} m 

-it^m^ m) I PG^^^-T'^JI/ r^-J 4-1 0S:tJ=^^PAG-7-i^ 
rH— J 20-10/2 0) &JlViTSiJ^b:^„ 2D-:$^>/'%i7Mmmj^^—:f3 

- (^-'fb^^^a m) 2D~^>n^w^mj^'^-ti- r^-j ) p us 

5. 1> 5. 2, 5. 3, 5. 4, 5. 7. 6. 0. 6. 2, 6. 4. 6. 5. 

6. 7. 6. 8. 7. 0. 7. i(D^mm^^tvx'^^rz.:^mm(Dv> imt 

5. S-Zf^fe-rjfeo 

rc^m&^wzm^mn^Tno -rfs^iDt,. i5!)8e)ic2 0 0 meoi/l. 1 5 0 Mmoi 

/L> lOOjLtmol/L, 5 0Atmol/L. 2 0 jLimol/L> 1 0 jLtinol/L(D#D 

'A\znm(D^^m.m^m^^mmtvx. 1 0 ommoi/L<DN-T-t5^;v-D, 

L-A'U>. N-T'fe5^;i/-D. L-^^?3-:::X N-TW;i/-D. L-hU 
:/h:7T>, N-r±=^)V-D, L-n-rv-^^ N-T-fe5^;l/-D, L-:7jc- 

-^rfSit)-^. 10inL<7)0. lmol/LU>^M®|g^pH8iC4-AminoaDtipyrine 
0. 6 Img (:^;^J^-rT-X;J7 (^5^) m. Cocle:01907-52) , N-Bthyl-N-(2- 
hydroxy-3-sulfopropyl)-3-methlaniline. sodium, salt, dihydrate 3 . 2 2mg 
(Dojindo Laboratories^, Code:0C13) , PEROXIDASE 3 0 unit (SIGMA^t^, 
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Code:P-6782) . D-AMINO ACID OXIDASE 1 unit (SIGMA%i:®i, Code:A-9128) X 
m-AMINO ACID OXIDASE 1 unit (SIGMA^tM. Code:A-5147) . ^^MLX^^ 

mmi 0 0 fjLi^. —^mmo:$immmi 0 0 pLh. o. iinoi/Lu>^M«i^ 

(pH 8 ) 3 0 0 M L ^"^tr 1 JBL(DKftM^ 3 7 t^T 3 0 ^miUM.^. ^^^MWr^ 



m2 


£ K 


tBji*®'l4(%^Met) 


ffi^ffitt(%jfctVal) 


N-Ac-D-Val 


762 


100 


N-Ac-D-Met 


100 


13 


N-Ac-D-Trp 


1.1 


0.2 


N-Ac-D-Leu 


555 


73 


N-Ac-D-Phe 


37 


4.8 


N-Ac-D-Tyr 


8.4 


1.1 


N-Ac-D-Glu 


0 


0 


N-Ac-L-Val 


0 


0 


N-Ac-L-Met 


0 


0 


N-Ac-L-Trp 


0 


0 


N-Ac-L-Leu 


0 


0 


N-Ac-L-Phe 


0 


0 


N-Ac-L-Tyr 


0 


0 


N-Ac-L-Glu 


0 


0 
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7$/m^:bT^ N-T-fe^Jlz-L-ZlUX N-y-fe5^;i^-L-0'l'>/>'. N 

5. Ifi^^^14«> *^m?l^^pH8. 5T4t:, 2 St:. 3 0^3, 4 ot:, 

S^^te^ia 2 tC^fo 4'Cd^e> 3 0*C^T^#«14;«>«8 0 %£^±T 

6. S5iiamt, 2|5:l^m?^$pH81?4*C. 2 St:, 3 0*0. 3 7t:, 4 0'CTt& 

7 . pH^jt'l*^, 2^^^^pH4 C 1 2 TjU^ 3 0 1 BMtt> M^t^D - 7 

pH 9 #jfi7?M tl , pH 7 #ifi>ei^ C> pH 1 0 S0%1^±. 
TafeOJtjilfiEW^^TSofeo tS:^, pH6S§Vi«pHl ITfe^^^Sft^O^JdH 

8. Miipmi. :^i^^<£ja^3 7'CTpH6 7&^e» 1 2TtSai(DD-T^ym:^^>' 

L;^co 2^^^©SjipH^^5tc^t". 2^s^^t*. pH8>6^e>pH8. 5#ia"rst)^ 
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m (5 0 0U) ^-^tsKmmiZ. m^^mimo\/'h}iZ:/3:^^^iZs m.<ttl)l^i^^ 

A • 2yicmm. :^^bi9c(iii) • Qmnm. mt-^h^j^i.. m<b=iA';vh(ii) • 
mmm ill) • 57mm. mit-^yisxii) • 47mm. mitmm. ^ur^^^ 

inlC:fefrt^:^)-S!l^^ 1 0 0 .hbTffi^Mtr^fefCo 
^CO?^:!:, ^SJCS^f J:5tc:2|s:^^«linmol/LC!)Mn» Co". Ni". Z 

HPLCS95^fe«. Inertsil OD S - 2 (GL1^--rx>y?. ^ 
:^J^A^fflVi. 0. 0 1 5% l-^>^>X;V5j^>M-^bU'^A(DH2. 5) : T 
ir hU;i/==8 0 : 2 omm^^m\^^. MMO. SmLX^. ^tt}2 3 0iim, 
^ 3 0 "CTH P L C U ;/S:o 



^3 


^m^^> l.Ommol/L 






100 




99 


i^fli^ (III) 


88 




99 


li'ffcnAVl/h (II) 


27 




92 




20 




90 


(II) 


90 


mt-^>is> (II) 


48 




31 




105 
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10. m.^m(Dmm\t. o. smoi/L N-r±^)v-D-j'<v>t:^mmm 

(5 0 0U) ^^tSR^^mz. mMM5moiyL\ZfSi^^'^\ZX.^U>z^72.> 
4 0*CT1 BJPiab. ^^$nfc:D-AU>»S:Biiaib;feHPL effete J; DS'J^ 

2 - :^ bx^ / 5 o o - ac:^^ h u >Tffi*f 



^4 


@$:$J SmmolA 






112 




47 




100 




53 




78 




107 




38 



2t^0^5^©x:7;Hf Ai^iJ'— x:^lf— A13 1-3 (Defluvibacter sp. 
A131-3) J;0*i®iSffVi^ ¥gi$nfeD-T5yT>^^-if^7nlc. -ilj^o:^^ 

icj;D> ^(Di^if.'sasnnrr^jmun^^mx^. N5|c;ksfdlvirngrvvdp. 

|IP;AQAQGLXITXEA, TALIPAQIVER©SB^JSr#fco CKDT^ 7 MjS^ e>n^ 
DNAB33?y^T'<^T^-^LxfeN5K3^tJtl^gPSB^J$';/:J7X:7'^-r-7-ATHMGIAAYGGI 
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MGIGTIGT (@B^J#-^3) , S-tJ^CKYTCIACDATYTGIGCIGGDAT (iB^J#-^4) <D2S 

DNA^fflViHot star TaqCQIAGENI^TP CR^KliS^^fTofeo PCRm. m^l^ 

dNTP 2 0 0 MM. ^y^-T"^— 5 OpmoK x:7;HfA*i7i5^- xXtf— A 
1 3 l-S^-i^yADNAl 0 Ong. :i3J;OTN A^i^U ^ ^-ifl^-X^y bo K 

9 bwom^i 5^m(Dm.i) 9 srT^^i^^pgs o^PhI ; 2) 

4 0t:T(Z)TX>-U>^^|5g3 0#K; 3) 7 2'CTCD'&^^|5g9 0#Fe^!£. 
3 Oit-<^;i'ffo^Co T;?fa-X«^^SlT?S^.bfet;i^^^l. 3kb(DDNA 

mmit)^^':>rc, n^nrcPCRmm^pcR2. itopo (-r>if bni?ji>%i: 
n^nrc^^m.^'^^7t\z. :/^^v-ataccgctacatcggcaatcgcat (iB^J#-^ 

5) . S.mGCCACTGGTTGAAGCCATCGCCA (Ba^J#-^6) © 2 ffl^SI9:t|-^^Kb 
Inverse P CR^SrfflV^THot Star Taq(QIAGENI^)-^P C Rj^iiS^ff o)^. 
Inverse PC R^lCffiV^^^MJ^, 7^:7 XX kf- A13 1-3 
7&>e>lftmbfe5 Mg©^^' A&$!lPS^*Sal I (NEB) ^m^^ 3 T'CfCT-Rfeti'fk • 
JltSgbfet>0&. T4 Ligase(NEB)-eglH^<bbfet><D^fflVifeo SfS^. 9 St: 

•r cD^-fsfe 1 5 ^m(Dm. i ) 94 xzi^o^i^^m 3 0 ^r^^ ; 2 ) e 0 x:i^<d tx— 
u>iJ^^i5i3 o#FpT ; 3) 7 2'CT0-&fiKi^pg4^rBi^^ 3 oij--ri^;i/ffofeo 

#e>nfePCR:^ii>S:pCR2. ltopo«rfflViTj5^n— x^i^^trVV ^iiSSB 

:i<omMMn(Dm^f}^ e> > Nmo^fvmmsc *(0"/^-i"^-atggccaaaagcttcg 

ATCTC(@B^J#-^7) , S.mCATCGCGGCGTGCTCCGGATG (SB^J#-^8) (Df^^^fr 
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Vi, Hot Star Taq(QIAGEN^)S.tKKOD plus (TOYUBOM) ^— if ^fflV^T 
FCRRfiKs^n^rco Hot Star Uci<DKmt. 9 S-CTO^Iltl S^moWil) 
9 4'CT0D^tt^Pg3 05^^ : 2) 5 8'CT©7n-'J >i^l^Pg3 O^fBl : 3) 
7 2t:T0:)'&i^^^Pg2:$^FBl^. 3 0'^^!7Mr^K KOD plus©;KjSti. 9 S^CT 
®^142:»-rBl©mi) 9 4X:'V(D^^m^3Qm^; 2) 5 8'CT07--U> 

i^^i5g3 o#Fh1 ; 3) 6 sx:-v(D^^m^2^m^3 0'^^i7)vn'Drzo n^n 

lC2|s:^0JD - T 5 / T -> ^ — if O T ^ 7 ^SB^J (SB^J#-^ 2 ) b feo 

iJ'— XXtf- Al 3 1- 3ttS5l5(7)D-T^yTe^^— if:^>^*SI:^^*^linL 
^fcD 2 0 OUCDl^^a^^JPl/. 4 0rT3 5FBl;KjiSJ&ffV^. ^^•^tlTzN- 

m^nT*50> ^(D5^fim^9 o%i^J!.±T^ofeo 
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1. :k<Dmm^^^m^m'r^D-7^y7z^^-i£o 

( b ) : s D s - u r ^ u ;i/T s H ^jvm^mh^z^ ^a'J^T. 
mmB 5, 0 0 0 h >^^i-o 

( c ) : ^ttm 2 ;^7t«^^5cl()lc:fefrt^Sy^T. ^^.-^ 5 . 3 ^^To 

T, N-T-b:5^;i/-D-AU N-T-fe5=-;i/-D-P-r i/>. N-T-k^^-;!/- 
D-p^5^:t— N-Tiz:5^;W-D-hUyh:7TX N-T-k5^;V-D-:7x 

( f ) mmum : ph s i? 3 o ^Km-^'^rc.m^. 3 7 1: \z:id\^^xi¥mi)^mMx-$> 

(g) pH^^tt:ia^3O'CT?10j&nMb:fe^'&. pH9#jfiT^^T*D. pH7 

(h) SJipH: M^3 rrTS^SJ^i^fe^-^^ pH8/&^e.pH8. 5#)fiT«t)^< 

(i) ^m'<:ty(Dmm: Immol/L^Mn". Co". Ni". > Z n^T^tt 
(j) lfl#^J<7)j^^: 5nimol/L(D>?5=-:t;^W I — ;K 2 -;5t;l/:^7'hXi$'/ 
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2. 'A<D (a) (b) <D^^'rnifmzmM(Di$^>/^^Mf)^^f3:^D-TS.y 

( a ) @3>?iJ## 2 l;:|Bm<D T 5 y Wm^W ^U^^yn^W. 

(b) SB^J#^2le:|Bic(DT^/m@a^Jf;::feViT. l^b<«iceoT$7m55>^ 

3. )fKO (a) x« (b) o\\-tnis^\z.uw^o^>n^m.ti^^u^^-r^j 

(b) wmm^2\z.um<oT^jm^mz.^\^'x. \^\y<\m!m(oy^jmt^ 

4. (c) X\t (d) ©DNA/&^6>J^Sfe©T^SIf^3l3|Bm©3t^ 

(c) mmm^i\zmwi.(D^mmm^^^u^DNA. 

>>5x > h ^^ct^^T^/N-r >^ U iS^-f Xb. ;&^-C)D - T ^ y T >-9-if Sli^WT 
§:$'>/^^K^3— H-r-SDNAo 

- 7 5 7 m ^ ^^-r ^ D - T ^ y T ^ -if &^^f ^ 5^ :7 ;l/ tf /t - 
(Defluvibacter) S^cMf'S^^tl. 

6. 7^:7;Hf;t:J7i5^— • x:;^tf— (Defluvibacter sp.) A 1 3 1 - 3 t^^S 
$tl, F:ERM BP-O 8 5 6 3 tbT^f€$nfeif:*lS5|Bm(0^g[^#lc 

7 . M^]^ 1 x\t 2 lemoD - T a y T y^—^^m^t^ % o-e^ sit^^g 
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8. m^'m^^TCD^^^'fm^immm.om^'^^^^i^^ ^ommmt^^D- 

S / MXtiN - T - D - T ^ y Mtdf^ffl - ^ ^1"^ D - 7 ^ 
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M.W. 

66267N- . 
42400*1**** 

30000 

20100< 

14400' 



-nmi-t' 



1/4 




4 25 30 40 50 



2/4 




3/4 
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SEQUENCE LISTING 

<110> DAIICHI PURE CHEMICALS CO.. LTD. 
Isobe, Kimiyasu 

<120> D-aminoacylase 

<130> DC0050 

<150> JP 2002-366389 

<151> 2002-12-18 

<150> JP2003-351560 

<151> 2003-10-10 

<160> 8 

<170> PatentIn version 3.1 

<210> 1 
<211> 1500 
<212> DNA 

<213> Defluvibacter sp. A131-3 
<400> 1 

atggccaaaa gcttcgatct cgtcattcgc aacggcaggg tcgtcgatcc ggaaaccggt 60 

catgatgcga ttgccgatgt agcggtatcc ggcggccaga tcgttgcagt cggtccgtcg 120 

ctaggtgccg gaaagaggga gatcgacgcg accgggctcg ttgtctcacc gggcttcatt 180 

gacctccatg cccacgggca atccattccc gccgaccgga tgcaggcctt cgacggcgtc 240 

accaccgcgc tggagcttga ggtgggctcg ctgcccgtcg cgcgctggta cgaacagcag 300 

caggccgggg gccgcgtgct caactacggg accgccgctg catggatctt cgcgcgcaag 360 

gccgtgatga tcggaatgga actcgatggc cgcctcgcgc cgatcgagat gatgggtgcc 420 

ggctccgacg acatgcgctg gtcggtggac gccgcgactg cgccgcagac cgatgatatt 480 

gtccggctga cgcgtcaggc tctcgaagaa ggcgcactcg gcatcggcat acctcacggc 540 

tatgccgccg gcgctggcgt caaggaaatg acgcgaatct gcgaactggc tgcagaattc 600 

gaccggccga cctataccca cattccctac atgtccaaca ttgaccccag aagctcggtc 660 

gaggcttatg tgcaactgat cggcctggcc ggtgcaaccg gcgcacacat gcatatctgc 720 

caccttaaca gcaccagcct gcgggacgtc gaggatgccg cgaggctgat cgccaaagca 780 

caggcacagg gtcttccgat caccaccgag gcctatccct acggcacggg atcgaccgtg 840 

atgagcgccc gcttctlcal tgactccgat ttlgccgaac gaaccggaac gggclacgac 900 

gccatccagg Icgtctcgag cggcaagcgc tltgagaacc gggacgaact cgtggcagcg 960 
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cgcgccgaaa ccccggaagc actggtgctg tggcattatc tcgacaccga caalccccac 1020 

gatcagcggc tgctcgacgt ctcggtgatg tatccgggcg gcgccatcgc ctccgatgcg 1080 

gtgccgtgga gcaatcccga cgggacgctg tacaccggcg aggaatggcc gctcccggcc 1140 

gacaagacgt cccatccgcg ctcggccggc acctataccc gcttcctcgc ccagtgggtg 1200 

cgcgaacgcg aggcggtgcc actggttgaa gccatcgcca aatgcgcgct cattccagcg 1260 

cagatcgtcg agcgctgcag cgacgtgttc cgccgcaagg gccggcttca gcccggatgc 1320 

gacgccgaca tcgtgatttt cgaccttgaa tccgtgcagg acaggtcaac gttcgaggac 1380 

atgcacctcg ccgccgacgg catggtccat gtgctggtca acggcgaggc cgtgatcgcg 1440 

aatggcgaac tcgtgcgcga cgcgcgttcc ggccgtgcca tccggagcac gccgcgatga 1500 

<210> 2 
<211> 499 
<212> PRT 

<213> Defluvibacter sp.A131-3 
<400> 2 

Met Ala Lys Ser Phe Asp Leu Val lie Arg Asn Gly Arg Val Val Asp 
15 10 15 

Pro Glu Thr Gly His Asp Ala He Ala Asp Val Ala Val Ser Gly Gly 
20 25 30 

Gin He Val Ala Val Gly Pro Ser Leu Gly Ala Gly Lys Arg Glu He 
35 40 45 

Asp Ala Thr Gly Leu Val Val Ser Pro Gly Phe He Asp Leu His Ala 
50 55 60 

His Gly Gin Ser He Pro Ala Asp Arg Met Gin Ala Phe Asp Gly Val 
65 70 75 80 

Thr Thr Ala Leu Glu Leu Glu Val Gly Ser Leu Pro Val Ala Arg Trp 
85 90 95 

Tyr Glu Gin Gin Gin Ala Gly Gly Arg Val Leu Asn Tyr Gly Thr Ala 
100 105 110 

Ala Ala Trp He Phe Ala Arg Lys Ala Val Mel He Gly Met Glu Leu 
115 120 125 
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Asp Gly Arg Leu Ala Pro He Glu Met Met Gly Ala Gly Ser Asp Asp 
130 135 140 



Met Arg Trp Ser Val Asp Ala Ala Thr Ala Pro Gin Thr Asp Asp He 
145 150 155 160 



Val Arg Leu Thr Arg Gin Ala Leu Glu Glu Gly Ala Leu Gly lie Gly 
165 170 175 



He Pro His Gly Tyr Ala Ala Gly Ala Gly Val Lys Glu Met Thr Arg 
180 185 190 



He Cys Glu Leu Ala Ala Glu Phe Asp Arg Pro Thr Tyr Thr His He 
195 200 205 



Pro Tyr Met Ser Asn He Asp Pro Arg Ser Ser Val Glu Ala Tyr Val 
210 215 220 



Gin Leu He Gly Leu Ala Gly Ala Thr Gly Ala His Met His He Cys 
225 230 235 240 



His- Leu Asn Ser Thr Ser Leu Arg Asp Val Glu Asp Ala Ala Arg Leu 
245 250 255 



lie Ala Lys Ala Gin Ala Gin Gly Leu Pro lie Thr Thr Glu Ala Tyr 
260 265 270 



Pro Tyr Gly Thr Gly Ser Thr Val Met Ser Ala Arg Phe Phe He Asp 
275 280 285 



Ser Asp Phe Ala Glu Arg Thr Gly Thr Gly Tyr Asp Ala He Gin Val 
290 295 300 



Val Ser Ser Gly Lys Arg Phe Glu Asn Arg Asp Glu Leu Val Ala Ala 
305 310 ' 315 320 



Arg Ala Glu Thr Pro Glu Ala Leu Val Leu Trp His Tyr Leu Asp Thr 
325 330 335 



Asp Asn Pro His Asp Gin Arg Leu Leu Asp Val Ser Val Met Tyr Pro 
340 345 350 



3/6 



wo 2004/055179 PCT/JP2003/016182 



Gly Gly Ala He Ala Ser Asp Ala Val Pro Trp Ser Asn Pro Asp Gly 
355 360 365 



Thr Leu Tyr Thr Gly Glu Glu Trp Pro Leu Pro Ala Asp Lys Thr Ser 
370 375 380 



His Pro Arg Ser Ala Gly Thr Tyr Thr Arg Phe Leu Ala Gin Trp Val 
385 390 395 400 



Arg Glu Arg Glu Ala Val Pro Leu Val Glu Ala He Ala Lys Cys Ala 
405 410 415 



Leu He Pro Ala Gin He Val Glu Arg Cys Ser Asp Val Phe Arg Arg 
420 425 430 



Lys Gly Arg Leu Gin Pro Gly Cys Asp Ala Asp He Val He Phe Asp 
435 440 445 



Leu Glu Ser Val Gin Asp Arg Ser Thr Phe Glu Asp Met His Leu Ala 
450 455 460 



Ala Asp Gly Met Val His Val Leu Val Asn Gly Glu Ala Val He Ala 
465 470 475 480 



Asn Gly Glu Leu Val Arg Asp Ala Arg Ser Gly Arg Ala He Arg Ser 
485 490 495 



Thr Pro Arg 



<210> 3 

<211> 20 

<212> DNA 

<213> artificial sequence 

<220> 

<223> Designed primer based on Defulvibacter sp. 

<220> 

<221> misc_feature 

<222> (6).. (6) 

<223> n stands for i 
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<220> 

<221> misc_feature 

<222> (12).. (12) 

<223> n stands for i 



<220> 

<221> niisc_feature 

<222> (15).. (15) 

<223> n stands for i 



<220> 

<221> inisc_feature 

<222> (18).. (18) 

<223> n stands for i 



<400> 3 

athmgnaayg gnmgngtngt 



<210> 4 

<211> 23 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Designed primer based on Def luvibacter sp. 
<220> 

<221> inisc_feature 

<222> (6).. (6) 

<223> n stands for i 



<220> 

<221> inisc_feature 

<222> (15).. (15) 

<223> n stands for i 



<220> 

<221> misc_feature 

<222> (18).. (18) 

<223> n stands for i 



<400> 4 

ckytcnacda tytgngcngg dat 



<210> 5 

<211> 24 

<212> DNA 

<213> artificial sequence 
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<220> 

<223> Designed primer based on Def luvibacter sp. 

<400> 5 „. 
ataccgctac atcggcaatc gcat ^4 

<210> 6 

<211> 24 

<212> DNA 

<213> artificial sequence 

<220> 

<223> Designed primer based on Def luvibacter sp. 

<400> 6 „. 
tgccactggt tgaagccatc gcca -s* 

<210> 7 

<211> 21 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Designed primer based on Def luvibacter sp. 

<400> 7 

atggccaaaa gcttcgatct c 

<210> 8 

<211> 22 

<212> DNA 

<213> artificial sequence 

<220> 

<223> Designed primer based on Def luvibacter sp. 

<400> 8 

tcalcgcggc gtgctccgga tg 
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